Positive and negative cis-regulatory elements in the bithoraxoid region of the Drosophila Ultrabithorax gene.
The Ultrabithorax (Ubx) gene is required during embryogenesis and larval development to specify the third thoracic and first abdominal segments of Drosophila melanogaster. Mutations in the bithoraxoid (bxd) region, a 40 kb DNA stretch upstream of the Ubx promoter, affect cis-regulatory elements responsible for the ectodermal expression of the Ubx gene in the posterior compartment of the third thoracic segment and anterior compartment of the first abdominal segment. Our genetic data and the available molecular information are used to map the adult epidermal cis-regulatory elements within the bxd region. Genetic combinations involving mutations affecting the bxd region show that (1) redundant or cooperatively acting sequences are required for Ubx gene expression in the anterior compartment of the first abdominal segment, and (2) the expression of Ubx in the posterior compartment of the third thoracic segment is modulated by positive and negative cis-regulatory elements.